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Abstract 
Abrasion, feeding, injection and immersion methods were used to evaluate the 
pathogenecity of five different strains of Aeromonas hydrophila viz. RG( rui gill), ML 
(mrigal lesion), SG (sharpunti gill), F1K (mrigal kidney), GFL (gold fish lesion) and 
Ah-19 (Aeromonas hydrophila- 19, Ref. Strain) against C. mrigala H. Bacterial 
suspension containing viable cells of 7.5x 105 per ml was found to be very effective in 
intra-muscular injection and feeding resulting 100% mortality after 96 hr of 
inoculation. The strain RG, ML and F1K produced scale loss with erosion of the skin 
surface with/without haemorrhagic lesion after 48 hr of inoculation following 
abrasion method. The strains SG and Ah-19 resulting scale loss with erosion of the 
skin surface with/ without haemorrhagic lesion after 72 hr of inoculation following 
abrasion and injection methods. SG and F1K caused reddening in mouth region after 
72 hr of feeding inoculation, whereas RG resulted frank ulcers from eroded dermal 
layer exposing underlying musculature which was haemorrhagic after 96 hr of 
inoculation by abrasion method. 
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Introduction 
Bacterial diseases are reported to be a potential threat to our fish culture systems. 
Pathogenic bacteria affects fish either as primary pathogens or as opportunistic 
invaders and are responsible for considerable losses in fish populations. The 
progressive development of the disease from initiating events to some subsequent 
stage in the host-pathogen relation is dependent on the ability of the disease causing 
agent to produce toxins and on the humoral and cellular defense mechanisms of the 
host besides environmental conditions (Munro 1982). Information on the 
pathogenecity of bacteria in Indian major carps is scarce in the cotmtry. The present 
study was, therefore, undertaken to develop a practical method for consistent 
establishment of disease in C. mrigala. 
Materials and methods 
Apparently healthy fingerlings of mrigal, C. mrigala (Length 10-ll.Scm, wt 10-
20g) were collected from a local private nursery and were acclimated for 72 hr at the 
Disease Laboratory of Fresh water Station, Fisheries Research Institute, Mymensingh. 
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Collection of various strains of Aeromonas ltydropltila 
Six strains of Aeromonas hydrophila viz. F1K, RG, ML, SG, GFL and Ah-19 were 
collected and used for inoculation experiments. F1K was isolated from the kidney of 
Cirrhinus mrigala without any external clinical symptoms of disease. RG was isolated 
from the gill of Labeo rohita showing fin rot and gill necrosis signs. ML has been 
isolated from the body lesion of C. mrigala and SG was isolated from the gill of 
Puntius gonionotus having sign of gill necrosis, fin rot and distinct body lesion. GFL 
was isolated from the body lesion of Carassius auretus showing severe disease 
symptom of fin rots, scale protrusion, severe deep ulcerative lesions all over the body 
and decayed caudal fin together with swollen kidney and liver. Moreover, one strain, 
Ah-19 was collected from Japan and was used as a reference type strain. 
Preparation of bacterial suspension 
The collected bacterial strains were grown on TSA agar plates for 24 at 30°C and 
suspensions were prepared with 0.85% NaCl (physiological saline) that resulted in a 
concentration of 5 to 7.5 x 105 viable cells/mi. 
Inoculation. & Injection. 
Artificial inoculations were carried out following four different methods viz. 
injection, feeding, abrasion and immersion. The collected fish fingerlings, after 
acclimated, were inoculated with 0.1ml of the bacterial suspension (5 to 7.5 x 105 
cells/ ml) intra-muscularly (Supriayadi 1986). Three fishes per replication and three 
replications for each, treatment (strain) were used. The fingerlings of the control 
treatment received only 0.85% physiological saline solution. After inoculation, each 
three fingerlings were allowed to stay in 10 1 of sterilized water in a bucket with 
continuous mild aeration throughout the 96 h of study period. 
Feeding 
This study was carried out by using the same number and size of fingerlings as 
used in case of injections. Each fingerling was fed with 0.1ml of bacterial suspension 
(5 to 7.5x105 cells/ml). The bacterial suspension was fed to fingerlings by pipetting 
with Pasteur pipette and 0.1ml of physiological saline was fed to each fingerling of 
control group. After being fed, the fingerlings were allowed to stay in 10 1 of 
sterilized water in a bucket with continuous mild aeration and the fingerlings were 
observed up to 96 h for mortality and development of clinical signs. 
Abrasion. 
This study was carried out following the method of Cipriano (1982). Fingerlings 
were placed on a damped cloth; 1ml of 2.0x109 cells/ml of bacterial suspension was 
then pipetted out onto a Pasteur pipette and scales along the left lateral line area 
were then abraded with the culture. The fish were held a few seconds before being 
returned to the bucket as done in case of injection method and feeding method. In 
case of control treatment the fingerlings were not abraded with the bacterial 
suspension. 
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Immersion 
The method of Cipriano (1982), Ramaiah and Monohor (1980) was followed for 
water- borne infection of the bacterium through immersion method. In this 
experiment, fish fingerlings were exposed to bacterial suspension of 106 cells/ml of 
water in the challenge vessel contained 10 1 of water. Mortality and development of 
disease symptoms in each group were recorded. Under control treatment the 
fingerlings were exposed only in sterilized water. 
Observation and collection of data 
The inoculated fingerlings were observed periodically and data regarding 
mortality and development of disease symptoms of the fingerlings were recorded 
after every 24 hr for four days. Experimentally induced lesions were classified using 
the modified classification of Lio-Po et al. (1992). 
Reisolation and identification of the inoculated strains 
This test was carried out following the method of Inglis et al. (1993). Surfaces of 
the diseased lesions of the inoculated fish fingerlings were disinfected with 70% 
ethanol and were streaked onto TSA agar plate. The bacterial colonies were 
reisolated for the preparation of the pure culture and were identified following the 
manual for identification of Medical bacteria (Cowan 1974, Holt 1977 ). 
Results 
Pathogenecity study of Aeromonas hydrophila (challenge test) 
Result of experimental infection of Cirrhinus mrigala H. by four different 
inoculation techniques viz. abrasion, feeding, injection and immersion with six 
different strains of Aeromonas hydrophila viz. RG, ML, SG, F1K, GFL and Ah-19 are 
shown in Table 1. In case of abrasion, 100% mortality was found in the strains RG 
and SG, whereas 66% was recorded with F1K and Ah-19. No mortality was observed 
with GFL and control (untreated). The mortality of fish started after 48 hr. of 
inoculation with strains RG, ML and F1K though 33% mortality was recorded in case 
of ML. In case of feeding 100% mortality was recorded in the strains RG, SG and 
GFL. Under this inoculation method Ah-19 and F1K resulted 66% and 33% mortality, 
respectively. The strain ML and control (untreated) did not show any mortality even 
after 96 hr of inoculation. In the present challenge experiments, it was observed that 
injection method was fotmd to be the most effective method in resulting 100% 
infection after 96 hr of inoculation. In this method the strains RG, F1K and Ah-19 
showed mortality of the inoculated fish after 48 hr of inoculation. Under immersion 
method only two strains RG and F1K resulted 33% and 66% mortality, respectively. 
The other strains were found to be ineffective to cause mortality of the inoculated 
fish fingerlings. 
Table 1. Results of experimental infection of Cirrhinus mrigala with six different 
strains of Aeromonas hydrophila expressed as mortality 
Treatment 
(methods) 
Abrasion 
Isolates 
RG 
Post inoculation hours of mortality 
24 hr 48 hr 72 hr 96 hr 
1 2 
Mortality (%) 
100 
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ML 1 33 
SG 1 2 100 
~K 1 1 ~ 
GFL 0 
Ah-19 2 66 
Control 0 
Feeding RG 1 2 100 
ML 0 
SG 1 2 100 
~ 1 M 
en 3 100 
Ah-19 2 66 
Control 0 
Injection RG 1 2 100 
ML 2 1 100 
SG 1 2 100 
F1K 1 1 1 100 
GFL 2 1 100 
Ah-19 1 1 1 100 
Control 0 
Immersion RG 1 33 
ML 0 
SG 0 
F1K 1 1 66 
GFL 0 
Ah~ 0 
Control 0 
RG= Rui gill, ML= Mrigal lesion, SG= Sarputi gill, F1K= Kidney of Mrigal, GFL = Goldfish lesion, Ah-19= 
Reference strain from Japan. Mean of three replications (3 fish/replication) 
Symptom development study 
The results of the inoculation tests revealed that development of symptoms in 
each of the four inoculation methods started after 48 hr of inoculation (Table 2). The 
strains RG, ML and F1K produced scale loss with erosion of the skin surface with/ 
without hemorrhagic lesions after 48 hr of inoculation following abrasion method. 
The other strains tested did not produce any sign at this time in any of the 
inoculation methods. The strain SG and Ah-19 resulted scale loss with erosion of the 
skin surface with/without hemorrhagic lesions after 72 hr of inoculation following 
abrasion and injection methods, while the strain GFL showed the same symptom 
after 72 hr of inoculation only in case of injection method. The strains SG and F1K 
developed reddening in mouth region after 72 hr of feeding inoculation. The strain 
RG resulted frank ulcers on eroded dermal layer and underlying musculature which 
became hemorrhagic after 96 hr of abrasion. 
Table 2. Effect of different strains of Aeromonas hydrophila on development of disease 
symptoms in C. mrigala experimentally infected by four different methods 
Treatment Isolates Post inoculation hours of Symptom development 
(methods) 
24hr 48hr 72hr 96hr 
Abrasion RG ++ ++ 
ML 
SG + + + 
F1K + + 
GFL 
Ah-19 + 
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Control 
Feeding RG 
ML 
SG 
F1K 
GFL 
Ah-19 
Control 
RG 
ML 
Injection 
SG 
F1K 
GFL 
Ah-19 
Control 
Immersion RG 
ML 
SG 
F1K 
GFL 
Ah-19 
Control 
(+) 
+ 
+ 
+ 
+ 
+ 
+ 
++ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
++ 
+ 
+ 
+ 
+ 
+ 
RG= Rui gill, ML= Mrigallesion, SG= Sarputi gill, F1K= Kidney of Mrigal, GFL = Goldfish lesion, Ah-19= 
Reference strain from Japan. - = No external signs of disease or lesion 
+ = Scale loss with erosion of the skin surface with/without hemorrhagic lesion. + =Reddening in mouth region 
++ =Frank ulcers from eroded derma/layer, exposing underlying musculature which may be hemorrhagic. 
Discussion 
The maximum percentage of mortality was obtained by the injection method, 
while the minimum by the immersion method. The other two inoculation methods 
(abrasion and feeding) showed moderate type of mortality. However, all the tested 
strains of Aeromonas hydrophila caused death in C. mrigala. The findings of the present 
study agree with the results of other researchers. Heuschmann- Brunner (1978) 
reported that fish pathogenic strains of Aeromonas hydrophila were found associated 
with diseased and healthy fish in surface water and in sewage. Kuo et al. (1980) 
reported that the infection of virulent strains of gliding bacteria by contact method 
was more effective than by intraperitoneal inoculation. They also reported that the 
incidence of pathogenic strains were higher in standing water than in flowing water. 
Muroya and Nakajima (1981) reported that the three methods tested viz. injection, 
oral administration and immersion methods were found to cause mortal infection in 
the experimental fish. Bang (1983) studied bacterial infection with the disease of 
colour carp and reported severe inflammation followed by death. He reported 50% 
mortality within 96 hr of inoculation in case of sand gobies injected with Aeromonas 
hydrophila showing disease symptom and most moribund fish were lethargic. Wang 
and Xu (1985) reported that artificial infection with pure culture of Aeromonas 
hydrophila resulted disease in fish and the infection rate reached 80%. Cartright et al. 
(1994) observed the association of virulent strains of A. hydrophila with Epizootic 
Ulcerative Syndrome in various species of fish in South East Asia. Pathiratne et al. 
(1994) observed A. hydrophila as a predominant bacterium associated with epizootic 
ulcerative syndrome (EUS) of fresh water fish in Sri Lanka. They reported that A .. 
hydrophila may play an important role in the pathogenesis of the disease. Fotis et al. 
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(1994) pointed out that A. hydrophila could be the important cause of erythro-
dermatitis in carp. The challenge test has confirmed the pathogenicity of A.. 
hydrophila to C.. mrigala H. and developed distinct signs and symptoms of the 
disease. Considering the basis of pathogenesis study, future plan of research work 
need to be promulgated in a befitting manner in order to represent the situation of 
the bacterial diseases of the country. 
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